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(54) DISK ARRAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the power consumption of a 



magnetic disk drive mounted on a disk array device. 
SOLUTION: This device is provided with a means which controls the 
relation between the configuration of plural magnetic disk drives and access 
from a host device 101, a power-saving controlling means which controls 
the power- saving (selection of power on/off and power^saving mode) of 
magnetic disk drives in a set logical drive and a controlling means which 
controls the diagnoses of the magnetic disk drives. This disk an^ay device 
110 shifts a prescribed magnetic disk drive to a powei^saving mode or 
turns off the power (power- saving processing) after access from the 
deylce 101 does not exist any more and a predetermined time elapses. The 
magnetic disk drive undergoing power^ save processing Is subjected to 
diagnosis execution after a prescribed time passes at the start of the 
power-saving processing or when a designated time comes in order to 
maintain its reliability. 
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(Hics:©iiaii-r ^ i c J: 0 «:'3?«©s«]Si|-r 2 ©gs 
MiBa^T* w X d7 gBwia t ±teSis*^ e «> T ^ -fe ;^ t 

2et±cDa»X'<Xi7SBt?aboT. m^mssoD— SB© 

luiESiwwTs ^1 1 c i 0 e*?B»sai«i-r 2 ©as 

wiafisstx X 57 gfi©ia t ±figB*^ e> © 7 -fe X i 
*«*Sftlt-5«ilt. ±ltSB*^e>©T5'-fex*>6;*:© 

7i7-fex*T©i^rasffh»-r4«tBt, i©sa[«7^'fx 

«rSB«a7*>r xi'SB©»fw^L. 0f)t©i^ra7i^-fex 

H t-rs c t^ifiit-r^x-f xi7 T i^-f SB. 

«f«©JSS*ff 5 T^-f X dr T W'f gSfc^si^iT. 

miess^x X SB©i!ai:±fi:saA^ e. ©7 -trx i 

****£:(*tt-5«t6<i:. X5'SB©Sa© 1 :3fC 

2«±©lfeSa.:^^/hS»l5*-a-S«ISEi:. JifitSBJi^ 
© 7 -fe X e, © 7 ir X S T © ^ PbI tf- f -5 « 
tSi, l©fflat^X'rXi7S«$^t3tLT-5-©ti5«^-H 

Mi32et±©lfeS:3.-y h©^TfC»b. 0f5t©^W7 

^-irx35t«ivi«^(c. mftajK^T^'f xi'S«$rli5«^- 
K t -r S ;i t ^i^Wit.'t^^^ X ^ 7 1/-f SB. 

««©JSS«fT'5 X 7 U-r SB«::*JViT, 
fiiS«*- h* $*-r ^ 2 6A±©KM'X'r X SBt . 

triBnaT^-f X i7 SB© ja t ±{asB*^ ^ © 7 -t x t 

Kft^T'-f Xi7SB©Sfl*i@^T 
1 ©IISla.--y hS'*#JC^F1i--5«t6i:. ±ffiSB*^^© 
7 -t X Ave. ^J:© 7 i7 -ir X * T©^ W 2: tfSc-r -5 

l©J8»7'-<Xi7SBS:#«LT^©gi5«^-K<& 



ttH20 0 0-2933 1 4 



StrlE 1 ©^Sn.- Mr^tL. R)f^©^rBl7i'-feXA« 

vi«^t'> wtaa^T^-f xi7Sfi*ai5«^:-Hi:-rsci 
tsitmt-r.sx'f X 7 u-f SB. 

CM** 5] S}*J«3X«SS*3S4l3«©X'f Xi?7U 

05 <SBic*3ViT. wiEa5«^:-K«. xt;>K;i'©i5ite 

&$!l«-rs d t fc J: 0 «:*j?S»S«i«l'r-i.t- HTa&S 
x^'Xi7 7U"fSfi. 

[ii}*«6] ±«lrSB(C^i)%$tl, ^±&SB<>:©M-e 
W«©SS*fT57^'f Xi?7U-f SBt*il»T> 
10 Si!«^:-h*S:W-rS2£;±©fiSaxWXi'Sfi^. 

wiaas^x -f X ^ SB©ai±<iSB*> e. © 7 -fex i: 
*jt#*S#tt««ti6t. ±<iSB*»6©7i'-feXj5»e.J*:© 
7i7-feXST©^P^Srtf»-r«.««li, l©a^5'^X 
i/SB<£#)£UT^©gii«^-HSr*fT$-a:-5«ltgt. . 
15 iK^x-f Xi7SB©^ISfSrfT5fitt6iSr«-r-5$4fflia5<i: 

atll3lS»7^'fX^SB©m»r?SL, Blf^©^PBl7i'-feX 
Wia«Em5^-rXi'SB*giS«^-H<i: 

20 tC36t>fcl8^x-f Xi7Sa©fflC»l>. ^»f*ff5s:4: 
.h-r -5 T^W" X i7 7 l^-f SB. 

Ci»*«7] ±^a:s«t«ii!$ti, B5±<asfi<i:©r»i-c 

«a©iS«*fT3 X 7 W SBIC* V>T, 

asm^- K?£#-r5 2eA±©iKSi5^'f xd^SBt. 

25 MfBSS^x-f Xi'Sfi©i!ai:Ji€l:SBd^^©7d'-irXi: 
*^*l£:fttt-5«ltlt, Mfi£m5*-fXi'Sfi©iffi©l-3tc 

e. ©7 i^ir x*^ e. J*:©7 -fex *T©^K*thSS:-r -5^ 
mt. l©JK^5^-fXi7SB*#^bT-e©gii«t-H 

S(rS2ei±©lfe31^ny h©±TK»L. ^^©^HT 
d'-irXA«V»^^IC, Mi2lSS^5'^X5'SBSrl!S«^- 

-Kic&ofcisa7^'<xd'SB©Mtc3c*L, mm^nv 

35 ili*#at-rSx-^Xi77U'fSB. 

[If««8] ±{£SBtcSSg$n, gE±ffiSBt©PBlT 
i»«©S§*fT'5x'CXi7 7KSBlc*5ViT, . 
mm=E- HSr^Ti. 2 £l±©JKSC7^'r Xd^SBt. 

misa^x-r X SB©m t ±eSBj&^ ©T -fex t 

1 ©iiSi:z>y hSrJj^SS-a-stStBi. ±fi:SB*^e>© 
7i^-feX*^ 6.k©T d^-feX *t?©«fW*&hSc-r«*8tl 
1 ©a^xw X i^SBS4t3eUT^E-©SS«t- H * 

HfT ^ -It- -5 «S ffi t # -r S «4 «fP t * * L . 
45 Mi21 ©llii:3---y htCjttL. 0f3t©NfM7i7-feX35tjsi 

figEaS^X'rXd7SB*gS«^:-Htb. 3f 

t-r-£.x-rxd7 7W-rSB, 

50 {i»**9] |»**17IrSSf«JS8lB«©<.i-rnA^l® 
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«^fT$-a:«illtBt. LAN«b<ttRS2 3 2C?£IW 
HtfSJltOJtJt*. mi2LAN«U<ttRS 2 3 2 

e. 

WIBfiS^T^W' X SB©ffli-bfi^BA^ ^ COT i7-feX i 
KDM^x-i-Xi^gBSrlt^tbT-^-rofiSm^-H* 

t©Jt5t*, MffiLANSKttRS2 3 2C€-|iftU 

TfT ;i i <&!Hfm X ^ T U"f SB. 

3] i^SBfcSiS^^n. K±<SSBt©W 
Tit SrfT 3 T^-C X i7 7 K SB tC*3 l,iT. 

fiiJS^:- K * wr « 2 JirosB^T^w' X SBt , 

fsnejes^T^-f x SB«?3Sfl t-bfssB*^ ^ <7d 7 -tr x .t 
s ® 7 i'-fex** 5j*:©7 ^ -fex *tt^-r stti 

ilt, KDlS^T^-f X5'SB<&1f^bT^<^«i«*-H 
^mn-^i±^mmt. LANeL<«RS 2 3 2CS:«!I 

*!ria2ei±®i&a:i-:=.-;' hW^TtcML. W:S©^M7 
5'-feXAite6<.i«^(C. flfflBSamT^f Xi^SB^tSm^- 



d i Sr#^<»:-r St^-T X 7 U"f SB. 

TltffiOTSS^rff ^ X-C X i' 7 K SB»C*5liT. 
fii5«^r- H*Wr-5 2«i:©«ftx^ Xi^SBt. 

7i'-fex*^e)j*:©7i7-fex*TO^ra*th»-r5t8ig 

iroi(8»5^-YX5'SBS:!t#«UT^<Og3m^-HSr 

10 ^n-^-a^mmt. LAN^L<ttRS2 3 2csww 

tJE 1 <D^m=i-=-y hlzMV, Bf«miBI7i/-feX*«M 

taiaffls^T^-i'Xi^sasrgis^t-Htb, m 
^mmm^mx\tmi^Lt:LmM\z. mwm=B- 
15 rcm^y=^ y^i^mm(Dm\zML, nm^noz:ii=s:^m 

i-rSx-f Xi^7U-fSB. 

1 ©x^'Xi^7U"f SBC*5ViT, WIBmjt^KiSjii 

20 ttRS2 3 2CSiS*L.Tff-5di:«r«r«fr«7''fX 
i7 7^'fSB, 

[0 0 0 1] 

25 B. mmm^'^o^mo>m^mmc:>mm\zmv. mz, n 
>t;3L-^safcg5i^^ n^T^-f x;77 U"f SB®#x 

[0002] 

[0 0 0 31 7^^Xi'7^-1'SB». n^tfa-rJ'SB 

SMB1gSStbTfflti^nT>^-5. 7^-<Xi'7KSB 
35 Ktt, ttftOfiSJRT'^Xi^SBdtJSIS^n. =f>(7.9T 
U-f SB&y^d 0±^SB-Cfe-5 :3 > bTi— ^ i^XT^A 

40 (0 0 0 41 ^ne.fiSStT'-i'Xi'SBtt. ±e:SB*^?. 
fi:SB^*dWSs*^e.Tj'-tx*t^cvi«^tc«. as^T* 

. [0 0 0 51 CCT, rtdf^rfij ttt. ftijf«iSB-^±te 
SB*^^. ^(DlKkT^-fXi^Sfit-WLTftiJWItS-^x 

50 ^SB*<xg-7'^-Hiw»oT. m^T^^T.ifym-ifi 
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[0 0 0 6] Ti'irXiH, a^T^-f X gg*^ 
e. g if S :3 V > H /5«^ff ^ 

m#*i^ff $ n 5 i: tC^SlE: L T t i -5 . 

[0 0 0 73 mfs.5'^7.{/mmiz\t. -jrc. ±<fl[^B 

[0 0 0 8] t«3l5©7'^XJ'Tl<"fgBt?tt. Slil^tl 

iinfciS«$nTiiS±ia©ffl[^5*-f;^i^^Btt 

tr^mm^fsi-^n^t. iiti^mm\zmm.y'^:^iym 

[0 0 0 91 ±{ifeB*^6^^^tiJC^3t$nTVincl,i 

BS^T^-f xi^sB, RU. 7.^Tmizmm^tix\,^^m 

^x-rXi^^Btt. ±<£SB*^^ffifflnrt6>5t^j£Sbfe 
ftf^+.hLfcjai^T^^'Xi'gB^, T^-fXi^TK^B 

fjift^-o^, c©&je>fiaE§tx^xi'gB©^»:*<*iinr-5 

t. 0iJ;ltf. HcS^CffiBE^T^WXi'gB^^iK-r-ST'-f 
[0 0 10] 

[58?«*<»»lL<t'5i:-r-5SIS] t'-C X T W «BT 

±fi:^BA^e.©Ti^-trX*^/>7^£Vi«-&{'«, :±T© 
fiS^X-f XJ'SBSrI(ifP1'JCbT*3<jej.S*i;^tVi. Jl© 

i^^ens. U*^LTi^-feXSffiSr§S«lCffi^x-f X 

X T l^-f SB^fls t L T ©tttBttS L < fSTFT^ . 
14tB©<aT&lfSA-&a^C«, riftf^tfij t^cs^T© 



«»l^r.g©MVifiii«^:-K$rS^LT3lff-r-S.A\ Xtf 
>T -v T'STW^P^ ©Si/iJBiaX'f X i^gfiSrfflViS 
*^ fiS^x-rXi^^BWf^fcDtr, ■5-©x-5'<£»Jt-r 
5 U '^©Ti7-feX*#«Littttn«;& e.JS:lr>. 

05 [0 0 1 1] iiit©fiS^xi'Xi'Sfi mm=L=. 

K^BJcistiXtt, «mx^Xi7^B©ll#© 

ssmt-H Steffi bfcfc*tt-ett. x-^xd^ru'fSB© 

10 [0 0 12] 

» (4SH!:i->y m\z, ±ffi«BXttfWWS 

B*^e.^^l^ra©Ti'-feX7!)^SSVi«^f'. ia^©gii«^ 
-K©10S:ilS?LT, iE-©lffl©fiaEax-f X^SBP 
15 SS*?Lfcgi5«*-HfrS. ;i©gii«^:-H(Ctta§l 

iasi««:©iirte*»ih^r-&s^- HA«^*n*. 

[0013] 1 mOSS^X-f X i^gB» (i^SOL- .y h 

^©2a±©pv'*;p^-y h-r-^xtc^t 

20 ±{t^fiXtt«WSBA^e.0f)fe«rM©Ti7-feX*««l 
^^«^lc, «S:©i5m^-H©lo$SJ?bT, ^©1 
Sfl©«ai«Cx-r Xi'gBpSSJ^LfcfiiS^^:- 
[0 0 14] l«a©«^XW'Xi?gB» (4»3SrL-y h 

if)V—-Ti SiSAT. io©u5?*;i/i:z.y 
25 tiTtiS«-&tc«. ^© i-o©p>?*;HL-.y hf::jttjs 
•rs-r'<T©aStx-<'Xi7SBlc^*L, ±«i:^BXtt« 

w^fi*»e.3f:£i^iw©7i^-fex*<«ivi«^fc, tt»:©ias 

«^:-H©l-^*S*?DT. ■€-©lffl©aaX'f Xi^« 

30 [0 0 15] c:©J:3?S:$!llBi«*fT-rsfe«e), a^x-f 
X SIB©«rK i:±<ftSB*» 5 © T -fe X <h SJtJC^-lt 

^^at, x-i'Xi'TW'fSfiir^ia^nsjK^xw'x 
i7g«©gi5«^-Ks®^-r^g5««!iw^©t. fiasT" 

35 ^Wttt, «Stx-fXi'^B**^ffl^«B«cttSi»C*rS*> 

5*\ ^©S(lff©ffi^*-r-SC:tSrVi-5. {fif^tfv 

[0 0 16] 

40 [%Hg©*«S©^li] etT, *^W©x-<X5'TW'fg 
B©Slifi«»llc-:p t/jTi&^qrs. 
[0017] 0 1 ±(i&B 1 0 1 cgEi^^rnfcx-f 

Xi'TU-f^Bl 1 O©|*3SP«^©-0il**f . 

[0 0 18] ±^gBl 0 1 li. 1fffi©Si*-«^S:«!lP 
45 b> x-fXi^TK^Bl 1 0(C^LT:3V>H€r%ff 

[0 0 19] X'('Xi^TP"fgBl 1 Ott. Jj^Xh-f> 
tJ'^x-XIUK 12 0. Um^l 6 0, x-^'feiUlHlK 
170, H^-f :/-1'>3'7x-XlsIKl 8 0, ?a^x^ 
50 Xi^lKBl 9 0, X^TfflBBiaX'fXi'^Bl 9 1. «g 
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f^/'?^;H3 0, LAN$aiSgBl 4 0. RS2 

[0 0 2 01 sa^iSKieott, •^-arazfu^y^tm 

^itcS. SOaSBl 6 0±©^^U 1 6 2»Ctt#a'gS7^ 
[0 0 2 1] JK^T'wXi'Sai 9 O^Jct/X'^Tfflm 

flSI^^-f ;^^^B1 9 01^, RAID (Redundant Arra 
y Inexpensive Disks) ^ijfiii^atSJ;^, TU-TtRfcE 
fifS (01) . 
[0 0 2 2] RA I Di^;i/— 1 JO (2 0 0, 2 0 
1) *fctt«»99 (2 0 2) iZXm^^tl^. RAID 

ifjv-zf^m^^-r^m^y'^T.i^mm 1 9 o 

BIO iT&^^T^^-trXpltEfrSil^C. RANK7JcS« 
--iiS^Ab, R A I DifJl'—zfm^m\zai^i]jl'a.-y 
h&K3£-r«. #>«rOR-RANK|^T«a7'w'Xi7S 
Brot&iWxUTS^j^ffl-r'S (M^^i-fJ) . 
[0 0 2 3] y'^7si^TU^-V\tmfS!.<^m%y' 

*|»<DX« 1 lcSlfc/j:Vvi|3lfi<j7^^ Xi7gBC***S-e# 
■5. 

[0 0 2 4] RANKtDi?*;i^rL:z«;/ hto^*j£;#tt 
^'^Xi'TW^Bl 1 0 ®«ifi)c1t««5gSJ^ tc J: 0 
3£*S. nRANK= 1 a>?;<j;i/a.ziy 1 RANK 
= na5?A;UZL-!y h, mRANK=nPv'* 
;^:x->y hi-r-5c:<i:*^WtgTa&-5. 01T«, RAN 

KO (2 0 0) (CLUO (2 10, W^fDVO-ZLyV^ 
^0) , RANKl (201) fCLUl (211) tL 
U2 (2 12) , RANKn (2 0 2) ICLUS (2 1 
3) iLU4 (214) 

[0 0 2 5] X'^yffllil^^^'CX^gBl 9 1 li, RA 

I Difjv-zf^m^hrcmm.y'^:^i7&mi 9 oici»# 

SB l 9 l^SjEftT-S. 01T«X-^7ffllK^5^'«';^^' 

in 

[0 0 2 6] 0 2«, ;>t^ U 1 6 2±«S-aeii'T— y 

[0 0 2 7] mm.7='<y^{?mm.'sm7—':f)V2 5 ott. 



fcD>?*;UaL->y htt, -g-©S#Sr^5tLUN(cSg-r 
^JltfCiOlfa^fnS. RANKn (2 0 2) <D«fig 

±<4^B1 0 H)^^n'J-)j)V:x—y hCi*LT7i'-t7. 
*§<SLitltSlJSTi7-feXI^?EiJtCSSt-*. le^bfcn 
'Jt})V:i~y \-n<Dm%=f'< :^i^mtl 9 Ocd^SBS:, 
fia^7*^Xi7gfiffiB«Cg&-r-5. RANKn (2 0 
10 2) {C^fi-StClSl— ®RANKl*3C«jScOn>'A;i/JL 

B 1 9 0 *6i!«^- H t: Ufc^^JXttfiSmT^-C Xi^^e 

1 9 ooaas^jSKTLfc^sij^fe, id5miBi!6^^j(ra&-r 

IS «. 

[0 0 2 8] gii«^-&^M2 6 Ott, ±'ecSBl 0 1*^ 
9 0*i|Si«^:-Hi^f;-SS-CX{4-eo«l[i<£jE»f-r-S)* 

20 [0 0 2 9] ^mmmmm2 7 o\t, m^y'^T.i^mm 

^t;&:t3fcSaia5*-<Xi7SBl 9 0©^»f*llff-r«l^ 

25 [0 0 3 0] e^T, *fi?afCH-rsSii«;&feS70-5^ 
^-h (BIS, H4fe«fct^05) SfflV»Titt5|-r*. 
[0 0 3 1 ] ±teftfi 1 0 1 tt, 7:/U >'3 

ff^ffin •^-mts.mmi\t^-<7.i;Tv-imm.i iott& 

[ 0 0 3 2 ] Xi' T U-f ^B 1 1 0 «, 

mz. ±ifl:^B*^e>(DTi7-fe:;;icjiS^nitgi-rsfcje), 

fJJSJSUK^T'W'Xi'gBl 9 0OSJ|g*!8:A-r«. 

35 [0 0 3 3] X^TfflfiS^-x-CXi^SBl 9 1 IS, ii^ 

«±^iSBi 0 i*^e,7'^-fex$n-5c:t*i?a:v^fe*, 
1 9 i(D«ai$jfi»f-r*f^teDtc. fiiim^-K-e^«3 

40 -arTfeAVn 

[0 0 3 4] T^rTXi^TU'fSBl 1 0 fiS»5^^- X 

i^^B i 9 oo«iiiSSXL, ja«7*>rxi7SBi 9 o 

<r>iEnWi^^m.v&Lit.'^, iBtiSBes5^-3^;i'2 5 0 

^5tLUN, WSLUN, 7i7-feX^^J (aS^X-f 

M^m. ^iiXS. MSLUN«S»T-& (El 3) . 
SLUNti, RANKn (2 0 2) ifl. m'^<n>m.mrf^ 
Xi^SBl 9 0T?«fi)4$tlTtiSi^-&»C, Dv^Jl/:!- 
2/ h*3njSfC^i-«imS-r-5lf«*S@k-r-5. LU4 (2 
50 1 4) tt, SJlLUNt, LU4-1 tLU4-2i:L 



- 5 - 



2004 01 30 11:37 



4«M200 0-2 9 33 1 4 



TS©-r-5H*LUN«. RANKl (2 0 1) C^-T 

m^^nx^^^m^tz. Ha-r-sLUNsisstt-'S. l 

Ul (2 1 1) ©MigLUNt:ttLU2 (2 1 2) 
LU2 (2 1 2) ©SaLUNJCttLUl (2 11)* 

[0 0 3 5] *^*^SWaSrl£g^. 0 4{C^f«jli:^7 

[0 0 3 6] Ti^-t7.^^Jtg5«ia5&^^J (e2i:t7^ 
M) tt. ®l9gBl 6 0 rt®thRft8l« 1 6 3*^eaaE©«f 

[0 0 3 7] ±eSSl 0 l*»e>©7'i^-fe;;^*SffiLfc 
a»5r^Xi'g«'ga7^-:/;P2 5 OA^eTi'-fe 

9 o(9ei!«n^i^^&f(i^u, s!!mpg$g^^j«^££@$n 

mi)i:tyiZf3:^X^^^A^Xitmm=E- KfCJ&S. 

«&ai§i5'-fX5^gBffa7'-:/;i'2 5 o<DmM.'r'<y. i/ 
mmiSLm\z^miyX^^^mn.y'^ T^i^mmi 9 0 ©a® 

[0 0 3 8] m4(Dmw.^y^mx\t, is^$tiT^»-5 
;u2 5 o<D7ir±:7.mM^^m.t?>. ±.^mm.i)^^7 

^W2 6 0 <£je;l:t^,^T, ^^©Pi^^^UO.- -/ hfc 

]S-r5ffiSSi7'-<';^i'»fii 9 0S-. a^T'-r xi/^g-g 
m7—-:T)V2 5 oojK^T^-rxi^^gfirB^vSWKfU, 

e 1 9 0 <D«aiS:jg»fr-5*^X«gii«^:— K it- -5. ^ 
[0 0 3 9] LU 1 (2 11) gii«#-^^W2 6 0 

(2 12) oiRiiciomairoiSA. 3m (gs^^-K 
$*!ij£-r«. LU2 (2 12) i)mnw%^m 

2 5 o©giimpai!&^^j;fitss$n*3^-r, lu2 (21 

2) fCTffltaWxi^Sai 9 O^&ffifflbT^iSiflJjt 

«^:-K<i:L;5:</i. LU2 (2 12) A^lii^^-^B^ft^S: 
jBATtiSii^«. SaE^5='-<Xi?^g'ga7=— :^;U2 5 
0 ®gi5mffi$&^»J*«S»aF*.t;&: 0 . L U 1 (211) 



•r-r xi^SMficBoffiS^T^^x^SBi 9 o ©mas^&jg 

05 [0 0 4 0] LUN4 (2 14) g5l|#-e^P!l2 6 
®:*-7S:ipJ:£-rS. LUN4 (2 14) \t.r—0<DUVi3 

9 oif^ibm^^ixx^^^z.t.ifiio'smi.ijmzx^mv 

10 T'l^Sf'S. lMS*tLUN4-l, 2>?iJS7j*LUN4. 
- 2 tSS$tlTVi^. LUN4-ltt, MKLUNtC 
LUN3 (2 13) *«»®$tlTViSC:t*>5, LUN 

3 (2 1 3) 06i5«B8i&^^J*t^S^tlTt.^;i5:Via^ 
LUN3 (2 13) \ZX^m^X$>^:Ltf)^ibin 

15 S®ffi[^7^-rxi7sai 9 o«)«iji*^7L';5:Vi. LU 
N4-2tt. HiaLUN*t;^ViClt*»^. 25l|B©a5l 

T'-l'Xi^gBl 9 0 roffiiti*:t7f -5. «ili$:^7Lfc 

20 ^»»®-gS(DSilijlS»rXttili«^:- H'vfiO^ff 

[0 0 4 1] 0 5O^»T«IST7«, K^^fnTti^Dv' 

* ;u:3. - y hmmz. m^y'-f X mm'sm^- y)u 2 
5 o©a!mBSi^i$^j&s«-r-&. gi!«M«gi$^iciEei$ 

sjK^T^^x^sai 9 0$, »ft7^wx5'^ewa5^ 

-:/;U2 5 0®ai^5'^xi?gB<sa*»&WWfU, fflESt 

T^-c X i7^Bffia{ri£gi$nTii-5eaE^5'-< X i^^a 1 

30 9 0 ©^»f SUff -r-S, ^mt:mjl'ft^, g5«^-F 

[0 0 42] *^ff f -S^-^, ±fiSB 1 0 1 *^ 6, 
(DTi^-trXSaSSrS^feL. Ti'-feXSS® 
^»r€r(9±L, 7i7±y.^^nV, 7i7-t7<mmm7 

35 ^m^nm-r^. 

[0 0 4 3] fiSM-T^'fXi'^Bl 9 Oro^teftS, ^^B8 

js^Fbi 2 7 0 2 4 mrmm<nmm^mi0i-r^ t j; 
[0 044] mm^mn-r^m'^, ±^mm 1 0 1 s 

©7i/-feXSa3S*ffi5feL, Ti'-feXSSMLfct^tt. 

^, ^»f<&sBfl-r-5, ^»f«. a^T^'CXi'^BesT^ 

45 -::'">IU2 5 0fCS©^tlTL>-5C3v:^;|/:i-'y h^tic 

1 9 o<Dmmimmiznv, 0 1 <D^*!£©jig-&tt, 

50 b/j:ti2#«)il^7^-f Xi^^a?&-&«e>T. #RANKt 
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[0 0 4 5] <^m<i.mm-^\t$>^'^^. irankc 

CO 0 4 6] x'^Tfflfis^x-fXi'^ai 9 Kornm 
{c2 4^PB^^n-©^^j*ts&^ftiTv^^«^«. 
CO 0 4 7] gi5«§8j6i^»j2 6 0 ii^mmi^mmit. *: 

XhaT>K, $lf^/'«^;H3 0, LANd?— M40 

*3J:tXRS 2 3 2 h*^^^M-^^-5. ^MWJt* 

S-Sttfct#C^^U 1 6 2®1tS^£HS?r-5. h 

1 3 0(::J;^^Htt, glf^/t^;i.±fcc:tie.co^tS<^^ 

A:*J-rs;::ilr*0ff5. LAN!l?-h:feJ;rKRS 2 3 

2 CjS— hfciS^Sett. LAN*J;t^RS 2 3 2 Cf: 

H-rsltffi?£«Je))i*, LAN:fei;OtRS 2 3 2 C©S 
CO 0 4 8] 

[ 0 0 4 9 ] J: 0 ttv m^i-i. mibrnwimiz 2 

0 W<DS;^dtij^®;^t 1 #cofiS^x>r Xi7^®tc*3ViT, 



3. s-womijmmamu^ti, xtr>H;KoiPiGt)ih 

05 n-s^iti^c-s, 

[0 0 5 0] mmzitRANKm&ixmmt-^tcsb. 5 

^m^OT^-fXi^yU-fT^na, 1-P©RANK<D« 

^=^IHIK*«ISIS^- H t;S:^Ti^n«, *?j l 8 w©«*i8 

7sh^>\^)v<Dmmh±ittntz.n\zm^x2 ow 

10 2 5W©«:^?B^*i«l$!l$n^i:i:<»:^t-5, T^w'X 
S. 2 4^Wi«i!31fe{C;fett-5g«©7i7-tX 

15 CEiM©fB*;ftlfil«l 

[HI] ^fm<oi^m.m\z%iy^7'^7.{;7v^mm. 

m 2 ] *^K<D 1 mMm\z%fjz,'sm7—':f)i'<Dmx 
3b •So 

20 [03] :^^m(ommm\zvht>i,mss.7'^7.irm^fs, 

[04] 2|i:585g©lS^Jg0tJ(clStoS8S^7^^Xi'SfiS 

[0 5] *f8W©l^«5fi»Hc«iDiaSSt5'^Xi^SBS 
25 J^^Briftf^^n— ^-v—h-e**, 

10 i-±<tfta, 1 1 o-7*-f x^ 

TKSB. 1 2 O-JTJXh'f >^'7x— XHIK, 1 3 
0-aif^/t:*i;K 140-LAN (D— *;WXU T^-y 
30 h"7— i7) 7j^— h. 1 5 0-RS 2 3 2CjP— 

1 6 0 -fwwsB, 1 6 1 "-^mmm. 

1 6 2-;*^:U. 1 6 3 -th^^fll. 
1 7 0 1 8 O-H^-f >^'7 

X— XlHlK> 1 9 0-lK^X/f X^^fi, 1 9 l-X'^ 

35 7'fflfflS^7*'l'Xi7^B, 2 0 0-RANKO. 2 0 1- 
RANKl. 2 0 2-RANK2, 2 1 

0-LU {U'Ji3)V=L-vh) 0. 2 11-LU (nv? 
t>)V:i—yh) 1. 2 1 2-LU (Dv^^^PrL-yh) 
2, 2 1 3 — LU (0-:;>*;i/a.-«y h) 3, 2 14-L 

40 U (u'Jtl)V=L-yV) 4, 2 5 O-lS^x-rXi^gB 
SfS5^-:^;k 2 6 0-ldi«^-SI^^J2 7 0-^»fHiS 
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